Ion channels are likely to be involved in the two steps of phage T5 DNA penetration into Escherichia coli cells.
Phage T5 injects its DNA into Escherichia coli cells in two steps; 8% of the chromosome is first injected, and then there is a pause during which proteins encoded by this DNA fragment are synthesized allowing the remaining DNA to be injected. Using a potassium-selective electrode, we show that the injection of the two DNA fragments is associated with an efflux in two steps, of cytoplasmic potassium. The rate of efflux is linearly related to the number of added phages suggesting that each phage induces the formation of at least one channel in the inner membrane. The first efflux occurs even in depolarized cells suggesting that the insertion and the opening of the channel can take place in the absence of the electrochemical gradient of protons (delta mu H+). The channel is in a closed configuration during the time required for the synthesis of the phage-encoded proteins; this closing and the second efflux are prevented by the depolarization of the cell. The insertion of the channel in the inner membrane requires a fluid membrane. The results obtained suggest that the function of this channel is to translocate phage T5 DNA.